Structural map of the alpha subunit of Escherichia coli RNA polymerase: structural domains identified by proteolytic cleavage.
The alpha subunit of Escherichia coli RNA polymerase plays essential roles in protein-protein contacts, not only for RNA polymerase assembly, but also for transcription activation by class I factors. To reveal the structure-function relationship of the alpha subunit, we attempted to elucidate the organization of the structural domains by analysis of the pattern of limited proteolysis with two endoproteases, V8 protease and trypsin. The results indicate that one region, Arg235 to Glu244, is highly accessible to endoproteases. We propose that the alpha subunit consists of two major structural domains, the amino-terminal domain upstream from Arg235 and the carboxy-terminal domain downstream from Glu245, each being connected by an inter-domain linker formed by the spacer between these two amino acid residues. The structural organization is in good agreement with its functional map, i.e., the amino-terminal subunit assembly determinants and the carboxy-terminal transcription activation determinants, including the contact sites with class I transcription factors and DNA UP (enhancer) elements. The secondary proteolytic cleavage sites were also determined, in order to analyse intra-domain structures.